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(54) Method of manufacturing a wire harness 

(57) Cylinders (7,57) are arranged in such a manner 
that they corresporxJ to a plurality of pressure-blades 
(2.52) by one-to-one. and desired pressure-blades are 
pushed downward by the corresponding cylinder rods, 
so that the desired pressure-blades are protruded from 
and fixed at the lower ends of the residual pressure- 
blades. The thus arranged pressure-blades are lowered 
with respect to the connector (C). Then, only the pres- 
sure-blades protruding from the lower ends of the other 
pressure-blades can conduct the operation of pressure- 
connection. Due to the foregoing, after the electrical 

FIO. 1 



wires (F) have been connected to the pressure-termi- 
nals (T) of one connector (C) all at once, in the pres- 
sure-connecting process of the other connector, only 
when the desired pressure-blades are selected and the 
selected pressure-blades are moved along the arrange- 
ment of the pressure terminals of the other connector, 
the wire harness of cross-wiring can be manufactured. 
Therefore, it is not necessary to frequently move the 
pressure-blades between the connectors. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Inventicn ' 

The present invention relates to ilie manufacture of 
a wire harness in which a plurality of electric wires for 
the wire harness are arranged and connected with pres- 
sure to a connector having a plurality of pressure-termi- 
nals. Mainly, the present-^ invendpn airre' at a • wire 
harness in which ttie- electric wires provided behveen 
two connectors^ which are arranged opposed to each 
other, are composed of cross-wii ing. The present inven- 
tion relates to an electric wire pressure-connecting 
machine for a wire harness. Also, ilie present invention- 
relates to an apparatus for manufacturing the wire har-- 
ness and also relates to a method of manufacturing the - 
wire harness. ' ~ . = 

2. Description of the Related Art • * 

Electrical units incorporated into an automobile are' 
electrically connected: with each other by a wire , har- ^ 
ness. For example, as sho'^^m in Figs 25A to 26B. this 
wire harness is connposed in such a manner thai a plu-^ . 
ralrty of connectors C^. 63 • • • (general reference 
character: C) are connected with each other by a plural- = 
ity of electrical wires F, • • • . Concerning'the arrange- 
ment of the electrical wires F. as shoivn in Figs. 25A and" 
26A. reference characters and VV3 represerit an 
arrangement in which all electrical wires are arranged in 
parallel with each other betv/een the connectors G. As 
shown in Figs. 25B and 26B, reference characters 
and W4 represent an arrangement in which a portion of " 
the electrical wires or ail electrical wires cross each' 
other. Further, reference charactervVi/4 represents an" 
arrangement of a crossover wiring F' between the con- 
nectors. ' 

In general, in the wire harness, the electricarWire F ' 
is connected to the connector in such s mannerthat a. ' 
terminal is crimp^ to an end of: the electrical v/ire'snd 
then inserted' into- a cavity formed -in the:Gonnector.-G: 
However, winen the above crimped-corinafCtion is * con-^ 
ducted, it is necessary to provide a large number of * 
processes. Therefore; when the v/ire -harness is manu-^ 
factured recently; the method :of pressure-connection; 
the number of working : processes, of which is^small, iS' 
adopted to connect the electrica! wire F to the connector 
C. . ^ \ ^ 

This connection with pressure (referred to as- pres- ' 
sure-connection' hereinafter) is* conducted as fcllov^S: 
The electrical wire F, the outer diameter of which is^a tit- ' 
tie larger than the groove widthiof the pressure^terminal 
of the connector C. is pushed into the groove (U-slot) of 
the pressure-terminal of the connector C using a jig or a . 
press machine, and the electrical v/ire -is fixed in: the 
groove by the action of spring^bjack of the pressure-ter- ■ 
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minal. At this time, not only the electrical wire F is fixed, 
but also the cover of the electrical wire is torn by the 
inner wall of the groove when the electrica! wire F ^ 
pushed into the groove, so that the conductor of the 
electrical wire is contacted with the inner wall of the ter- 
minal for electrical communication (shown in Figs. 5 and 
6). The wire harness W^, W2, • • • (general reference 
character: W) is generally manufactured as follows. 

In this connection, in order to simplify the explana- 
tions, as shdwn'in Rgs. 27A and 27B; the wire harness 
W-to be manufactured is composed of a pair of connec- 
tors Ci and C2. and electrical wires F (F^ , F2. F3 and F4) 
which are arranged between both connectors and 
G2. Also, as shov/n in Figs. 27A and 278, four pressure- 
terminals T^i, Ti2' -^13 T-14 are respectively 
attached to the connector C^. ard four pressure-termi- 
nals T21 , T22, T23 and T24 are respectively attached to 
the connector C2. In this case, these pressure-terminals 
' are represented by the general reference character T In 
Fig. 27A represents a parallel v/iring, and Fig. 27B rep- 

• resents a cress wiring. Concerning the apparatus in 
which the above pressCire-connectIng process is con- 
ducted, the specific structure is explained in detail in the 
embodiment. Therefore, the apparatus is not shown 
here, and only a mode! is itiustrated in Figs. 28A to 28D. 

* In general, in this pressure-connecting apparatus^ 
the electrica! wires are connected to the connector 0' 
with pressure one by one. As shown in Figs. 28A to 28D.^ 
this pressure-connecting apparatus includes: a pres- 
sure-blade 61 for connecting the electrical wires F to the - 
pressure-terminal of the connectors and C2 with 
pressure: an electrical wire feed section 62 for feeding 
^ the electrical wires F to a portion close to the end of the 
pressure-blade 61 on the pressure-connection side; 
and a cutting blade 63 for cutting the"e!ectrical wires. All 
parts are moved in the three dimensional directions by a 
'moving mefchanism hot shown in the drawing. In this 
way, there is formed a pressure-connecting and wiring 
head (pressure-connecting and wiring machine) by 
which the electrical wires F arie connected to the con- 

• nectors and with pressure and the electrical wires 
-F are drawn out so as to lay electrical wires between the 

connectors Gi and C2. In Figs. 28A to 28D. reference 
numeral 64 is a lower blade for cutting the electrical 
wires F in cooperation witS-t the cutting blade 63. 

Rrst. as shown in Fig. 28A, two connectors G-i and 
G2 are set at predetermined positions on the working 
table 65. The pressure^^lade 61 of the pressure-con- 
necting and wiring head is moved immediately above 
the groove of the pressure-terminal T^ ^ of one G^ of the 
connectors. During this movement or immediately after 
the completion of rhoverr^snt, the electrical wires F are 
fed from the electrical wire feed section 62 to a space 
between the pressure-blade 61 and the pressure-termi- 
nal. 

■ Successively, as shown in Fig- 28B, the pressure- 
blade 61 is lowered and connects the electrical wire F to 
' the groove of the pressure-terminal T^^ wrth pressure. 
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Although not shown in the drawing, after the completion 
of pressure-connection, the pressure-blade 61 is moved 
upward and set at a high position where the pressure- 
blade 61 is completely separate from the connector C^. 
Then, the pressure-connecting and wiring head is 
moved horizontally, and the pressurerblade 61 cornea to 
a position immediately above the groove of the pres- 
sure-terminal T21 of the other of the connector^. Our- 
ing this movement, the electrical , wire F; is drawn, out 
from the electrical wire feed section 62. and the electri-^. 
cal wire F Is laid between the pressure-terminals- Ji^ 
arKl T21 of the connectors and C2. 

After the horizontal-movement of the pressure-corv 
necting and wiring head has been connpleted, as shown : 
in Rg. 28C, the pressure-blade 61 is lower^ again and 
connects the electrical wire to the groove .of the pres- 
sure-terminal T21 with. pressure. AJ this time, simuttane- } 
ously with the pressure-connection, or immediately after; 
the pressure-connection as shown ia Fig.^SD, after the- 
pressure-blade 61 has been moved upward, the cutting 
blade 63 Is lowered and cuts the electrical wire which 
extends from the pressure-terminal Tg, of tt^ connector 
C2 to the right in the drawing. In this way; the connection ■ 
between the pressure-terminals T-^ :and .T21 '5 co"^"' 
pleted, and the electrical wire is arranged. . . . 

After that, the pressure-connecting andwiring head , 
is moved upward and set at a high position where both 
pressure-blades 61 arxi the cutting blade 63 are com- 
pletely separate from the connector C2 Then, the pres-- 
sure-connecting and wiring head Is moved to the left in 
Fig. 28A and set at a position where the pressure-blade 
61 is located immediately above the groove of the sec- 
ond pressure-terminal T^2 of the connector C^. At this 
time, when the pressure-connecting and^wiring head is 
moved, the electrical wires are-not drawn out. but only 
the head is moved. 

In the above state, the electrical wire F is, connected i 
again to the groove of th^ pressure-terminal Ti2.of the 
connector . In the ^ame manner as described above, 
the pressure-connecting head (pressure-blade .61) is.- 
lowered (pressure-connected) and moved.;, upward. 
Then the pressure-connecting head^ (pressure-blade 
61) is moved horizoritally. that is. wiring is conducted. In . 
this way, the, pressure-terrnina|,T^2 cpnnected to the 
pressure-terminal T22 The pressure-terminal T^j^ is^ 
connected to the pressure^terminal T23. The pressure-.: 
terminal Ti4 is connected torthevpressure-terminal T24. 
At the same time, the electrical wires.,F2, F3>and Fs^are 
arranged. In this way, .the manufactMf© ofi;the wire, har- 
ness W is completed. , 1 -ir r*:-- ■> 4 1 ' 

The above manufacturing ^process can be ,app.!ied 
to not only the parallel wiring Wi , W3 shown in Figs. 25 A • 
and 26 A but also the cross wiring W2,. W4 shown^in Figs. 
25B and 26B. For example, as shown in. Fig. 27B, the. 
pressure-terminals T^ i and T24 are connected to the 
electi*ical wire F with pressure, and the pressure-termi-- 
nals Ti4 and T2n are connected to the electrical wire, F 
with pressure, so that the electrical wires cross each 
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Other. In the manufacturing process, when the number 
of the electirical wires arranged between the connectors 
is four, it is necessary for the pressure-connecting and 
wiring head to be horizontally reciprocated by four 
times, and when the number of the electrical ,wires 
arranged between the connectors is "n", it is necessary 
for the pressure-connec^ng .ancl wiring heac^ to be:hpri: 
zontally reciprocated by "n" times. • .^ : t- 
When a pluralityvof electrical wir^ F are.cormected^ 
toi .the connector C with: pressure one. by one^raa . 
described above, it is advantageous ^in that^the -above^^: 
method can be applied to various wiring specifications. ' 
However, when the alx)ve method is applied, it is neces- ? 
sary for the pressure-connecting and wiring head torbe,: 
moved for each electrical wire^^ Therefore; , the connect- 
ing^work becomes very;CompIicated.. ...^ „ : 

' In order rio simplify theLabove^ movement of the- 
pressure-connecting and wiring head;- with respect-to ; 
the wire harness Wi shown in Fig. 25A in which all elec-: .- 
,trical wires F are arranged in parallel with each other 
between the connectors C, a plurality of pressuret;:; 
blades 61 are ananged. and all electrical wires are con- 
nected to the connector C with pressure all at once. Due 
to the foregoing, as long; as the integrated pressure- 
blades 61 . the number of which is the same as the- 
number of the electrical wires, are usect, the pressure- 
connecting and wiring -head may be reciprocated . 
between the connectors-C in the transverse direction in 
Figs. 25 A and 258 only .once, icrespective of the number . 
of the electrical wires arranged between both connec- 
tors C. Further, both connectors C may be moved in the 

• vertical direction only.once for the pressure-conn ectiort. 
Therefore, the number of movemerrts of the. head can.: 
be remarkably reduced, and the working .eff id ertcy can -i 
beenhanced. ' ■ e -r- 

However, in the case of aicrossrwiring and^also trr./ 
the. case of a wiring in which the numbers, of pressurer 
connections of the cortnectors 6 are different.from each 
otiier and also in the case of a crossover-wiring shown 
in-f?igs. 25B.^26Aand.26B, cortcerr^ing the wire harness 

, W. it is inpossible to useithe pressurje-blade 61:infwhich3r 
a plurality erf pressure-biacies rare .integrated into,: one r 

erbody, because the number and; the ipositipn of pressure-. : 
connections can not.be changed.io :each pressure-cor^ v 
neoting action- J ■ ^ ^ i ^ : ^ / ; r . s o-- 

Therefore, concercmig the jwire. harness W of cross- ^ 
wiring, at preseot :they have np option but to use the r 
^method in which t>neiset : of /the pressurerblade 61 andifir 
the cutting btede 63 are used foe .connecting the^. electric 
cal wires F, F** with pressure one by one and also the 

::head conrqx>s.ed:Of only the^electricali wi^e feed section : 
62 is used, and.-thes© parts are frequentlytnoved fonitine- 

.preissure-connecting motion.^: \ " .r 

. .. However, the structure, of electrical units becomes 
(Complicated. in these days, and the wire harness Wt ; in 
which ail electrical wires F are arranged in parallel witii 
each other, is seldom .usedr and most of the wire har- > 
ness are of the type of cross-wiring W. 



3 



iBNSDOCID: <EP_0S33417A2J_> 



EP 0 833 417 A2 



SUMMARY OF THE INVENTION 

It is an object of the present invention to effectr/ely 
nnanufacture a wirer harness of cross-wiring except for 
the parallel wiring having thie same riunrber and the f 
same length of eleCiricei wires without moving the pres- 
sure-connecting and wiring head frequently. 

In order to solve the above problems,: the present/ 
invention is to provide an electric wire pressure-con-: 
necting machine for a wire^harness in which a plurality .10 
of electric wires for the wire hai ness are arranged and :-; 
connected to connectors v/ith pr^sure via a plurality of / - 
pressure-terminals attached to . the connectors, - 
includes: a plurality of pressure-blades arranged corre: ■ .r . 
spending to the plurality of pressure-terminals by one- is 
to-one, each of the pressure-tdade being movable inde- ^ ' - 
pendently in a pressure-connecting direction which con- - 
nects the electric wire to the pressure-terminal with 
pressure. • ■ : - * . • f * : ' 

Due to the foregoing, it is possible to make an arbi- 20 
trary number of pressure-blades to participate in the 
pressure-connecting work at arbitrary positions. For 
example, the present invention is to provide a method of 
manufacturing a wire harness in which both ends of a 
plurality of pa rail e!i electric wires are respectively con-^ 25 
nected to the connectors with pressure, comprising the. V:. 
steps of: connecting the plurality ;Of electric. wires to one 
of the connectors with pressure al! at once .while the 
pressure-blades, the number of which, corresponds to 
the number of electrical wires and the positions of which 30 
con-espond to the positions of electrical wires, are 
acted; connecting a pcrtion of the plurality, of electric 
wires to the other of 'the connectors while *the electric - 
wires cross other electric wires and face thercorre-; 
spending pressure-terminals and the corresponding . 35 , 
pressure-blades are acted; and connecting the plurality • . - 
of electric wires to the corresponding pressure termi- 1 r 
nals with pressure all at once while the electric.^ wires ^' - - 
face the pressure-terminals. . According, tor the*. above 
method, the frequency of movemsnt between the, con- :.4a.. 
nectors may be one. In this case, the^movement is t - 
defined as a relativs movement bet^vsen the pressure-;::- 
connecting machine and the connector. when -either the ? . 
pressure-connecting machine or. the. . connector /is _ 
moved. * • • . j£ .: : - :.:t;.- £>;5 

BRIEF DESCniPTION OF THE DRAWINGS ^.k -.^,3 

Rg. 1 is a perspective vie^v sho^nng.an outline of an 
embodiment of the rnanir'acturing apparatus of the so : . 
present invention; ..^ - . - „ , :. 7 - 

Figs. 2 A. and 2B are views showing examples of the 
sheath, whereir. Fig: .2A is an overall perspective 
view of one_exarriple; and Fig. '2B is a partial per- 
spective view of another examp!e: : . ss- 

Rgs. 3A to 3C are schematic illustrations. showing 
an action of an embodiment of <the. iranufacturing 
apparatus; • - ^. s , 



Fig. 4 is a schematic illustration of the wiring of a 
wire harness; 

Rg. 5 e a cross-sectionel view of a connector; 
Rg. 6 is a perspective view of a pressure-terminal; 
Rg. 7 is a partial perspective view of an example of 
the wire harness; 

Rg. 8 is a partial perspective view of another exam- 
=ple of the wire harness; 

Rg. 9 is a view showing the v/inng of another wire 
- harness; 

• Rg. 10 is a perspective view showing an outline of 
an embodiment of the manufacturing apparatus of 

^ the present inventio.i; . :: 
. ; Rg. 11 is an enlarged view showing a primary por- 
. tion of the manufscturing apparatus of the present 
'"z, .invention; 

Rgs. 12A to 12D are schematic illustrations of the 
action of the embodiment; : - 
. Rg. 13 is a perspective view of an embodiment of* 
:- the pressure-connecting and wiring machine; 

Rg. 1 4 is a cross-sectiomi front view of the primary 
^ -portion of the pressure-connecting .and wiring 
^^.machine;: , ~ . s 

* Rg. 15 is a cross-sectional side view of the primary 
portion of ti-te: pressure-connecting ; and wiring 

-machine; 

Rg. 16 is a perspective view showing a selecting 
mechanism of the pressure-blade of (he pressure- 
connecting and wiring.machine; 
Rg. 17 is a rear view showing a primary portioi ; of 
the electrical wire feed section of the pressure-con- 
necting and wiring machine;- 
Rgs. ISA arxi 18B are views showing the detail of 
■ the primary portion of the pressure-connecting sec- 
. tion of the connector of the embodiment; 
' Rgs. 19A and 19B are viev/s showing the detail of 
the primary portion of the pressure-conneciing sec- 
tion of the connecter of.the embodiment; 

- Fig. 20A to 20D are views showing a model of the 
. pressure-connecting process of the embodiment; 

^ Rg. 21A to 210 are views showing a mode! of the 

'pressure-connecting procoss of the embodiment; 
. Rg. 22 is a perspective view showing a selecting 
.V mechanism for- selecting the . pressure-blades of 
another, embodiment of the Vpressure-connecting 
^ , and wiring rrtachine; - 

V Rg. 23 is a cross-sectipnalfront view of the primary 
portion of Fig. 22; . 

Rg. 24 is a cross-sectionci side view of the primary 
: portion of Fig. 22; . ^ . , 
.. Rgs. 25A and 25B are wiring diagrams of an exam- 
r, pie of the wire harnei s; 

: . :Rgs. 26 A and 26B are wiring diagrams of an exam- 
, pie of tine wnre harness;- 

Rgs: 27A and 27B:are.:wiring diagrams showing a 

- model of an example of the wira harness; and 
Rgs. 28A to 28D are views showing a model of the 
pressure-connecting process conducted by the 
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conventional pressure-connecting niachine. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

(Embodiment of Wire Harness Manufacturing Appara- 
tus) - • - 

Figs. 1 to 9 are views showing an emtKKliment of 
the apparatus for manufacturing a wire harness W for 
automobile use. In these views/ reference character Q 
is an electric wire feed machine,' reference character. 
is a pressure-connecting and wiring robots and refers 
ence character W is a wire harness. K-m^ ^^r 

The electrical wire feed machine O incladies a sap- 
ply stand S in which a plurality of electrical wire bundles 
P are provided in such a manner that the electrical wire- 
bundles F' can be arbitrarily replaced. From^each el6cV. 
trical wire bundle F'. the electrical wires F ace drawn our 
and guided to the pressure-connecting and wiring robot 
P via the guide sheave a^ and the guide roJleria2 The 
number of electrical wires F to be drawn out is arbitrarily 
determined, and the electrical wires F are drawn out by 
the robot R ^ . . , v; ;? -r . : 

The pressure-connecting and wiring robot P is 
composed as follows. There is provided a rotary mount 
b-i. which can be rotated freely, on a base not shown in 
the drawing. The first arm bg is attached to the rotary 
mount bi while the first arm t>2 can be freely oscillated. 
The second arm ba is attached to the first arm bg while 
the second arm bs can be freely rotated and oscillated. 
The pressure-connecting arxi wiring machine 70. which 
is a pressure-connecting and wiring head, is attached to 
the second arm ba, and this pressure-connecting and 
wiring machine 70 can be r freely oscillated. . Conse- 
quently, when the pressure-connecting and wiring 
machine 70 is moved in the three dimensional dirae-r' 
tions, the electrical wires F fed from thei electricaLwire 
feed machine Q can be laid: The pressurercorinecting 
and wiring machine 70 can be rotated round th&vertical 
central axis as shown by an arrow in the drawing. : 

As shown in Rg. 1, the wire harness W^^is conv 
posed in such a manner that the electrical wires^^ F are 
laid in the gutter-shaped sheath D. and their ends are- 
connected to the connectors C with pressure. The- 
sheath D is made of synthetic resin to be bent easily- 
such as polyvinyl chloride (PVC); polyethylene (PE)iand 
polypropylene (PP). Alternatively, the Sheath D is n^de 
of metal such as aluminum, the profile of whichrcan-Jbe 
maintained stably. Concerning the cross -section of the 
sheath D, not only the C-shape showrv in Rg. 2A but 
also the U-shape shown in Rg. 2B can b<? applied, and 
further various shapes such a partially cutaway cirde 
can be applied. In the case where the gutter-stiaped 
sheath is adopted.- the width of the kx)ttom and the 
height of the side wall can be appropriately determined 
in accordance with the number of the electrical wires F. 
In the case v^ere the sheaths of other shapes are 
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adopted, the drcun^tances are the same. 

This pressure-connecting and wiring robot P is 
operated in accordance with a predetermined program, 
and the pressure-connecting and wiring rrachine 70 is- 
operated three-dimensidnaliy. that is, the pressure-cor.-- 
necting and wiring machine 70 is operated in thfe three- 
dimensional directions (directions Of. axes X. Y and:Z). 
Therefore, while the electrical4wir€SrF are being drawn 
out from the electrical wire feed machine ^Or predeter- 
mined electrical wires-aire laid ?n the'sheath O. When flie 
electrical wires are laid in the^sheath: D at this tinn^, \V\s' 
preferable that arv adhesive layer is 'provided inside tfie 
sheath so that the electricafvWres F can adhere onto the 
?"inner surface of the stfeath siniultaneously with wiring. - 
.LWhen the electrical wires F are laid in the sHeath, ft is 
preferable to push the electrical wir6s P against the 

• sheath by a roder^'d?^ attached to the pr^ure^connec^ 
^ ing and wiring machinef^70, and this roller "d^ can be 

freely moved upward and downward (shown in Fig. 3). 
'^The start point and the end point are connected to the' 
: predetermined terminals With .presstffe. Concerning the 
' elecbrical wires' F, it is possible to adopt various el&ctri- 
ncal wires such as enamel -wires and insulating covered 
i'wires. • • ■ - \i' 

When the electrical wires are laid in the sheath, the 
wiring and pressure-connecting rnachiriie 70 is operated 
as follows. Forexample: in the case of the sheath D.:the 
shape of which :is described in Fig. "2Ai the moving 
direction of the machine is changed from the horizontal 
direction to the* vertical direction- in the section "a". 
Therefore, as shown in Fig. 3AHthie machine is moved 
while it changes the moving direction, in such a manner 
that one-dotted - chain line' sohd line— ^ two-dotted 
chain line, In^^e section^?i the moving direction of the 
machine is changed from the::verticaL direction -to the 
horizorrtal direction-.Theriefor^ as shown in Fig. SB. the 
machine is moved while it changes the moving direction 

* in such a manner that:xDne-dottetf chain line -> two-dot- 
ted chain line -^:solid line. In tite section "c". the moving 
direction of the machine is changed to the verticat direc- 
tion on the horizontal surface. Therefore, as shown in 
Fig. SC. the JTiachine:istnriov©d^'Whi1ef rt changes the 
moving direcl(on:j4ri *^ch a'^tnanner that one-dotted 
chain line ->^o^otted chain^tine—^'solid line. • ' 

By this pressure-connecting and wiring machine 70 
.(rotx)t P). for example, as shown in Fig. 4, all electrical 
fires are simultaneously Jaid betweeri the connectors C 
;For example, in Fig. 4, four electrical wires F are laid 
from the connectoe Ci to the connector Cg. Accordingly, 
four electrical^ wires F are drawn out between the con- 
nector C^ and the connector C2, and both ends ar€ con- 
nected to the connector Cv and the connecior C2 w:'ji 
pressure. Four' electrical Wires F are laid from the con- 
nector Ci to the connector C3. Accordingly, four eSactri- 
cal wires F are drawm out between the connector C^ and 
the connector C3, and both ends are connected to the = 
connector C-, and t*^e connector C3 v^'ith pressure. 
When it is allowed that the electrical wires F are. 



5 



SNSDOCID: <EP_0833417A2J_> 



EP 0 833 417 A2 



10 



sagged, the following procedure rriay be adopted. The 
electrica! wires ,F are connected to all pressure-termi- 
nals of the connectors Ci with pressure ail at once. At 
the connecter C2. four electrica! wires thereof are pres- 
sure-connected and cut, and the thus cut eiectricai 
wires F are connected to other pressure-terminals with 
pressure so that they can be used for wiring of the con- 
nector C3. Then, the electrical: wires are' connected to- 
the connector C3 with pressure. 

When the electrical wires F cross each other in this ; 
wiring operation (shown in Figs. 25B and 25B), they are 
connected to the connectors with pressure by the action 
described later (showain Rgs. 20 and 21). ■ 

The cross-sectional shape of the connector C is 
shown in Figs: 5. The shape of the terminal T is shown 
in Fig. 6. The termina' T is formed by bending a piece of 
materia! so that it can be raised from the shape shown 
by chain lines to the shape shown by solid lines.^The' 
thus formed terminal T is inserted into the connector ; 
housing C. Tlie' electrical wire F is press-fitted into the . 
slot of the terminal T r - . * : 

After al! wiring has-been laid between the connec- : 
tors, a cover is put on the opening of the sheath D so as 
to close up the electrical wires. In this way, the manufac- ' 
ture of the wire harnass W is compieted-v. Instead of the , 
cover, the inside of the sheath D may be filled (molded) 
with resin. Covering the opening or molding the resin - 
may be conducted at another: site after the: sheath has^ 
been moved. Due to the foregoing; when- a ne*^ sheath - 
D is fed to the robot P. it is possible to conduct the oper- 
ation of wiring and- covering continuously. After all elec- 
trical wires F have been connected to the connector C 
with pressure; or alternatively after all twiring and pres- 
sure-connecting has been .completed, the. cover C* is - 
put on the connector C: * - ; . , 

In this embodiment, electrical wires are Jaid^Jn the 
three<Jimensionai sheath "-D. However, it should be: ; 
noted that this embcxJiment can be appliedito the wire : 
harness W shown in Figs. 7 and 8 cofrposed cf only the^ 
electrical wires F and the connectors C before they are = 
incorporated into' an: automobile, VVhen^the v^re. har- 
ness W is connected to the connectors C. in .the middle - : 
of the wire harness with pressure; an- appropriate pres--^ ' 
sure-blade may be- moved downward so' as to'jcut the ^ 
wires. In this:case,4he vvire harness W shown in; Figs--?, 
and 8 can be obtained.- In lliis connection; the connectoti 
C is set at a predetermined position manually -or'auto-:*^: 
matically by an automatic macliine.- ' ' ' * y -i^ ^ -r-' 

In the above embodiment, the el ectricar wires arav:^ 
laid in the sheath'D. However? as shown in^Fig. 9,'the 
electrical wires may be arranged on the instrument s 
panel P as follows. A wiring :gr^oove."h" is formed on the : 
Instrument panel P. and the eiectricai wires F "are laid irv?: 
the wiring groove "h" in the same manner as-described 
above. Then the connectors C ai-e aittached to tfie elec- : 
trical wires so as to form a wire harness W !n the draw- 
ing, reference character "g" is.a clip to fasten the- wire 
harness W. In this way, wiring can be laid on not only the 
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instrument panel P but also the door. 

(Another Embodiment of wire* harness manufacturing 
Apparatus) ' 

' Rgs. 10 to" -12 are \news showing an another 
embodiment of the apparatus of manufacturing a wire 
harness for automobile user In^these views, like refer- 
ence characters are used to indicate like parts. There- 
fore, the explanations are omitted here. ' 

r In this embodiment, the- pressure-connecting and 
wiring machine 70 is atteched to the machine frame H in 
such a manner. That: it can be freely moved in the direc- 
tions of the axes of X and Y. Also; as shown by the 
arrows in Figs. 10 and I t. the pressure-connecting and 
wiring machine 70 can be rotated round the central axis 
and moved upward and downward. When the pressure- 
connecting and^wiring machine 70 is moved in the direc- 
tions of the axes of X»and Y, also when the pressure- 
connecting and wiring.machioe 70 is rotated round the 
central axis, • and also when the pressure-connecting 
and wiring machine 7G.is moved upward and downward, 
a drive mechanism incorporated into the block 71 to 
support the pressure-connectihg and wfring machine 70 
is operated according to the direction given by the oper- 
ation panel -73. A predetermined number of connectors 
C are put on the pallets 72 and conveyed lo the pres- 
sure-connecting-position. After the completion of pres- 
sure-connection; the connectors C are sent out. This 
operation to convey , the connectors C is conducted 

^manually or automatically by a robot: • • ; 

The wire harness W is manufactured in'this embod- 
iment as follows. For example, when the wire harness 
shown in Fig. 1 2E. is. manufactured; as f shown in Rg, 

' 12A, all necessary electrical wires F aref simultaneously 
connected to the cohnectori-Cv with- pressure, and as 
shown in Fig. tt^B; the electrical wires F to be main- 
stained in parallel^with each other are drawn out by a pre- 
determined tength,: and then they' are connected to 

: another connector C2 with pressure. 

"Successively, as shown in Figs.' 12C and 12Di the- 

.electrical wires F to cross each other are connected to 
the connector C2 with pressure one by one. This pres- 
sure-connecting operation of the electrical wires F to 
cross each dther;will be described in detail later. After 
that, the electrical wires Pare connected to the connec- 
tors C3 • • • ^with pressure in the samemanner 

.--.j* ■ -i r. : !. l:^- a . ■ • . 

(Embodimerrt of 'Pressure^Connecting and Wiring 

•Machine) :i - c 



* Rgs. 13 to 21 are views showing ah embodiment of 
i ;> the pressure-conn«rting and wiring machine 70„ which 
• *: is composed as fellows. TJ'iis pressure-connecting and 
55 ' wiring machine 70 includes: a pressure-connecting sec- 
tion 1 having a set A of a plurality of pressure-blades 2, 
>- • • which can be operated individually and also hav- 
ing a set B of a plurality of pressure-tdades 52, • • • ; 
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and an electrical wire feed section 40 to feed the electri- 
cal wires F to positions close to each of the pressure- 
blades 2, 52. A selecting mechanism 50 tO( select the 
pressure-blade is incorporated into the above pressure- . 
connecting section 1. The selecting mechanfem 50 
selects desired pressure-blades 2. 52 from the sets A. B 
of the pressure-blades 2, 52. and only the selected - 
pressure-blades 2. 52 can be operated. . . o 

As shown in Fig. 13. the pressure-connecting sec- ; 
tion 1 includes the sets A, B of the plurality of pressurerr-;-: 
blades 2, 52, In tine pressure-connecting section 1, . 
there is provided an elevating-blod; 3 which .elevates^ 
with respect to the pressure-terminals of the connector. . 
This elevating block 3 is formed into a C-shaped reclan- r 
gular frame by the two opposed side plates Sa^'iSb and ^ 
the upper plate 3c.- Between the Iwo opposed side 
plates 3a, 3b. the sets A. B of the plurality of pressurer 
blades 2, 52 are arranged which will be described later 

As illustrated in Figs. 14 and 15, on the upper plate 
3c of the elevating block 3, there is pro\'ided a ball nut 4i 
Into this ball nut 4. a rotational shaft 21a of the servo 
motor 21 attached to the upper portion, of the frame 10 
is screwed via a bearing 21b. Therefore.^when the rota^ 
tional shaft 21 a is rotated, the elevating-block 3 can be 
elevated. On the outer, surface of one side plate 3a of 
the elevating block 3. there are provided two guide 
grooves 5. 5 v/hich are arranged in the vertical direction.- 
In the frame 10. there are provided two guide rails 6. 6 - 
which engage with these grooves 5. 5. The elevating 
block 3 Is elevated along these guide rails 6. 6. 

Next, the arrangement and action of the.pressure- 
blades 2, 52 and the selecting mechanism 50 will be 
explained below. As shown in Figs. 14 and 16. the pres- < 
sure-blades 2. 52 are composed of plate-shaped bodies - 
having L-shaped sections 2a, 52a and also composed /: 
of belt-shaped blade bodies 2c. 52c soldered to the L-^ 
shaped sections 2a, 52a. The thus formed pressure- 
blades 2, 52 are arranged betv/een the side plates :3a^ 
and 3b of the elevating block 3 in such a manner that the 
surfaces of the pressure-blades 2, 52 are set in parallel c 
with the surfaces, of both side plates 3a, 3b, and the • 
numbers of the pressure-blades 2. 52 are the 5ame?as 
those of the pressure-terminals of the connectors. 

The L-shaped sections 2a, 52a of the pressure- - 
blades 2, 52 are arranged alcng the surfaces of the side 
plates 3a, 3b symmetrically with respect to the trans- 
verse direction. In the vertical sections of the L-shaped 
section 2a. 52a. there are provided two insertion holes 
2d. 52d for each vertical section, and the following^ 
selecting bars are inserted into these insertion holes 2d, 
52d. 

As illustrated in Rgs. 14 and 16. on the upper edge 
sides of the L-shaped horizontal sections 2b, 52b of the . 
pressure-blades 2. 52. there are provided air cylinders . 
7. 57. and these air cylinders correspond to the pres- 
sure-blades by one-to-one. Reference numeral 57 is . 
omitted in Fig. 16. In the middle sections of the air cylin- 
ders 7. 57, there are provided engaging protrusions 7b, * 



57b. Between these engaging protrusions 7b. 57b and 
the engaging holes 2e. 52e provided in the :L-shaped 
horizontal sections 2b. 52b. there are provided springs 
8. 58. so that the pressure-blades 2. 52 are pushed 
5 upward at all times. The L-shaped horizontal: sections^ 
2b. 52b are pushed downward by the rods 7a. 57a of the 
cylinders 7, 57 against the spring forces, so that the; 
. pressure-blades 2, 52 can be positioned at specific verr 
tical positions. 

10'^ - i. On the outer surface of the sideplate 3b.of the ele4: 
■\ 'ivating block 3ras illi^trated iniFigs. IS and l^. thereis 
, ( provided an air cylinder 30 which js attached perperKfio^ * 
ular to the side plate 3b. At the^endof the rod*30a of the: 
c air cylinder 30. there are provided two selecting bars 31 
75. ' ..31, and also there are provided a plate-shaped "select- 
ing bar holder. 30b attached perpendicular to the plate 
•c-^ surface. -/ o '^r-: ■■• iv, -i: - be: ^ = o 
; ' r.T .The selecting bars 31 function as: fbtlows; 'The 
't - ) shaped horizontal sections.^), 52b of the desired pres-: ? 
■{20 - sure-blades 2, 52 in the sets A and B of the pressured 
V . tslades 2, 52 are pushed downward by the rods 7a. 57a 
Of : vof the cylinders .7, 57. After that, the pushed L-shaped:.. 
ri r.^[ horizontal sections 2b,^:52b are fixed by the selecting: 
; 'i ::bars 31. In this state, the thus pushed L-shaped how- 
2Si-.zontal sections 2b.: 5^5 are protruded from the lower : 
? . :ends of the residual pressure-blades 2,r52. } >- :-r 
In order ;to make the desired pressure-blades 2, 52 
protrude from the lower, ends of the residual pressurer t 
blades 2, 52 and fix them in the state, the pressiire-v- 
30 : blades 2. 52. are pushed downward by the cylinders 7, ; 
: . 57 until the centers of the upper side holes of ther inser^ 
tion holes 2d. 52d in the L-shaped vertical sectior^ 
coincide with the axial centers. of ^thie selecting bars 31 ; 
In the above state, the above cylinders 30 are operated, 
35 and the selecting bars 31 are inserted into the uppers 
: : side insertion holes 25d; 52d (shown in .Fig. 14). .* .i: 
^ • In this connection, as illustrated in Fig.J4.: in orders 
^.to make certain the vertical^ositions of the pressure^.- 
bJades 2. 52r there are provided electromagnetic sen- 
40^, sors 9. 59 to detect tiie elevation of the pressurerblades 
. ...2, 52. on the vertical lines which pass Ihrough the end^ 
. portions of the Lrshaped torizontal sections *-2b,^ 52b . 
^ . . protruding from the sida of the elevating block 3. . : < i 

' ^As described above- the desiredpressure^btedes 2. 
45. 5 are protrudedjfrom the>(owfer ends of othervpressure- 
- blades 2, 52.and f ixed in the state. When the pressurer , . 
blades in tiie^ above state are -towered by the elevating 
blocks 3, 3. only the protruding pressure^lades. S. 52/- 
, ;are inserted into tiie.grooves.of .the pressure^terminals: 
50 ., Accordingly,- only the electrical wires F fed . to the posi- 
tions of the prsssure-blades 2, 52 are connected' to-the- 
! connectors '-vith pressure (shown In Fig. 14). » . . • 
^ . As Illustrated in Figs.- 13 to 15. Ihe lower end por- 
• tions of the belt-shaped blade tx)dies-2c. 52c aire gently . 
55; inserted into tiie guide holes 12a of. the guide blocks 12^. 
Therefore, as described later.r when the pressure- 
blades 2. 52 are elevated:by the elevating block 3, the 
side formed by a bundle!(group).of the.pressure-43lades 
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2 of the set A and the side formed by a bundle (group) 
of the pressure blades 52 of the set B slide along the 
inner surface of the guide holes 12a, so that the pres- 
sure blades 2, 52 can be smoothly elevated. This guids 
block 1 2 is fixed to the franne 1 0 by bolts. 

Further. as illustrate in Rg. 16, in order to correctly 
guide the pwassd'e-biades 2, 52 tc the grooves of the 
pressure-terminals of tlie connociur when the elevating 
block 3 is loweretl, in tht' pressure-conn scting section 1 , 
there is pro/idec" another guide bicck 13 at a piosition 
where the beit-ShaiJOd sections 2c,^ 52e of the pressure- 
blades 2, 52 protrude downward from the aforemen- 
tioned guide b'-OcK 12. The la^wer and portions of the 
belt-shaped sections 2c. 52c ere engaged in the.slrts 
13a formed in the guide block 13 in the vertcal direc- 
tion. . . - . 

This guide bock 13 is fixed to the frame 10 by bolts. 
As illustrated in Fig. 16, in the guide bock 13, in addition 
to the slits 13a Cbr .med in the vertical direction, there are 
formed slits 13b which penetrate the guide t^ock 13 in 
the longitucfinal direction. Into these slits 13b formed in 
the longitudinal -direction, the eldctricat wires F are 
guided from tl-.e electric v/i re feed section 40. The pres- 
sure blades 2, 52 are inssrteti into the slits 13a fornad 
in the vertical ciireo'ion. The pressure blades 2, 52 push 
downward the electric wires F so th?.t thoy can be con- 
nected with pressure. At this time, ths slits 13b function 
as guides, so t}:at the ele»:tric wires F can be guided to 
the connector. Accordingly, pressure-connection can be 
accomplished without causing the disconnection of the 
electric wires F from the pressure-bladss 2, 52. In Fig. 
16, the guide hlook 13 is clearly shown. Therefore., the 
guide block 12 arranged above the guide block 13 is not 
shown in the drawing.-' • :■ : -.r • . 

A side end section of the belt-shaped secdon 52c of 
the pressure^blade.52 of the set B on the sideiof^the^ 
electrical wire:feed section 40 is a cutting blade 52f to 
cut the electrical wires F The corresponding lower blade 
13c is arranged in the guide block 13 (shown.in Figs 14 . 
and 16). The width of the tower blade 13g .covers . the . 
entire length of the- electrical, wires, F in theiparalieP 
direction. When ttie pressure-blade 52 is lowered, -the 
electrical wires F; are cuiby^^e lower blade 13c in coop- . 
eration with the cutting blade 521 - f . : e • 

The shapesiof the cutting blades- 2, .52 and the. r 
arrangement and.action of the selecting; mechanism, 50..* 
are described-.above. In order for the selecting meoha- ;: 
nism 50 to be operated properly, the following precondi-r: 
tion is required. When the' selecting bar,.3.1 is ins&rtedc - 
into tfie lowerjnsertion hole, which is one of the ^wo 
insertion holes 2d; 526 formed in' the L-shaped vertical 
sections of the pressure- blades 2. 52. that is, when the 
pressure-blades 2. 52 are locaied at the upper dead 
points, it is important that the lower, djead poiiitft are 
located at the position of the elevating block 3 so that 
the pressure-blades 2, 52 can not be inserted into the 
grooves of the pressure terminals cf the connector C 
even if the elevating black 3 is lowered. . 
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Next, referring to Figs. 13 to 15 and Fig. 17, the 
electrical wire feed section 40 will be explained below. 
The electrical wire feed section 40 includes: a pair of 
rotational rollers 42 (shown !n Fig. 15) rotated by the 
motor 41 via the gears 41a; and feed rollers 43 coming 
into contact with the rdlers 42 as illustrated in Fig. 14. 
The pair of rotational rollers 42 are rotated by the gears 
•41a in the same rotational direction at the same speed 
(shown in Fig. 15). The motor 41 and the rollers 42. 43 
are mounted on the moving block 45. This moving block 
45 is moved upward and downward along the guide 44b 
by the air cylinder 44a fixed to the frame 10. 

The feed.rcllers 43 are arranged in the width direc- 
tion (the transverse direction in Fig. 17) zigzag with 
respect to the vertical direction so that the acQacent roll- 
ers 43 can not interfere with sach other. The electrical 
wires F are introduced' from the guide hole 43a into 
between each feed roller 43 and rotational roller 42. 
' When both rollers 42, 43 are rotated coming into pres- 
sure contact with each ovher via the electric wires F, the 
, electric wires F can bo fed downward: 

As shown in; Fig. 14, each feed roller 43 is attached 
to one end of the Yrshaped link 44; and the other end 
• 44ciof the Y-shaped link 44 is formed into a pressure 
piece. The base.end of each link 44 is connected to thfs 
plunger of the- air. cylinder 46. Vfhen the plunger is 
advanced or retracted, it is posstole to selscl one of the 
following two states. One is a state in whidi the feed 
roller 43 comes into contact with the rotational roller 42; 
and the other is a state in which the feed roller 43 is sepr 
arated from the rotational roller 42. so that the pushing 
' piece 44c can be contacted with the electrical wires F 
with pressure.'^ 

There is provided one electrical wire guide 47a on 
the lower surface of the moving block 45. After the eloc- - 
- trical wires F have been fed by the rotational roller 42 
and the feed:roller 43. they pass through in this guide . 
47a: and are Introduced into the pressure- contacting 
.section 1. There is provided the other electrical wire 
r guide 47b at-the lower portion on the front surface of ttie 
frame 10. Into this guide 47b, the guide 47a. is intro- 
duced and guided into the pressure-connecting section 
:.1: Connecting sections of. both guides 47a. 47b are 
engaged with each other in such a rr>anner that they can 
appear and disappear freely. 

As shov/n in Fig. 14. the electrical wires F are 
pushed downward and connected to the pressure-ter^ 
tminal of the connector with pressure as follows/ Under 
j the condition that the electrical wires F are pushed by 
^ the pushing piece 44c, the air cylinder 44a of the electri- 
' ca! wire feed section 40 is extended; so that the block 45 
can be lowered by the length L In accordance with the 
length l_ the electrical wires F protrude from the lower 
blada 13c and enter the slit 13b of the guide block 13. 
•yVhen the pressure-blade 2 is lojvered under the above 
condition, the electrical wires F are pushed downward 
and connected to the pressure-terminal of the connec- 
tor with pressure. 
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The arrangement and action of the pressure-con- 
necting section, the electrical wire feed section and the 
selecting mechanism of the pressure-blade of this 
embodiment are descrtoed above. Next, a process of 
manufacturing a wire harness of cross-wiring will be 
explained below. In this manufacturing process, the 
pressure-connecting and wiring machine 70 is moved 
by the aforementioned moving mechanism such as 
robot P. 

In this case, the objective wire harness of cross-wir- " 
ing is shown in Fig. 25B or Fig. 27B. That is. the corinec- - 
tor Ci having four pressure-terTfiiha!s Tii,Ti2.'Ti3 and 
T^4 is connected to the connector C2 having four.pres-r 
sure-terminals T21, T22, T23 arxJ T24 by. the electrical . 
wires F^ , F2, F3 and F4. - ' ■ . 

Since the number of the pressijre-terminaJs is four.^ 
the number of the pressure-blades 2 of thie set A to be * 
used is also four, and the numbor of the pressure- 
blades 52 of the set B to be used is. also four. In the.fo^^ • 
lowing explanations, the pressure- blades 2 of the set* A . 
are represented by reference numerals 2\; 22. 23 and 
24, and the pressure-blades 52 of the set B are repre- 
sented by reference numerals 52^ , 522, 523Tand 524. : 

Fig. 18 is a view showing a primary portion in detail 
where pressure-connection is conducted^ In Rgs: 20 
and 21, in order to clearly show a positional relations 
between the pressure-blades 2i:. 25. 23. 24. 52^. 522. 
523 and 524 arid the pressure terminals T^^. TI2. T13; ' 
Ti4. T21. T22, T23 and T24. the pressure-blades 2y, 22,' 
23, 24. 52 1 , 522, 523 and 524 of the pressure-connecting 
and wiring machine 70 are located in cubes and illus- 
trated schematically » 

In this embodiment, the wire harness is manufac- 
tured as follows. The electrical wires F are previously 
fed to the pressure-connecting section t from 'the elec- 
trical wire feed section 40.. Under the condition that the 
pushing piece 44c of the link 44 pushes each electrical 
wire F, alt pressure-blades 52 on the side. on. which the 
cutting blades- 52f are formed, are selected JDy the 
selecting mechanism 50, and the elevating block 3 ^ 
lowered to cut the electrical wires F In this way. the endi! 
portions of the electrical wires F are; put-in order.. The 
connectors and C2 are sel at predetermined posi- 
tions manually or automatically by an automatic;-, 
machine. : : . ■ ^ 

Next, the pressure-connecting and wiring; machine- . 
70 is moved to a position at which) the pressure-blades 
2 of the set A face the pressure-terminals T of one Cf .of ^ 
the connectors. While the pressure-conneotmg and wir^ 
ing machine 70 is beingmoved; or immediately after the : 
pressure-connecting and wiring machine 70 has been 
moved, all pressure-blades 2 t>f the set A are selected . 
by the selecting mechanism of the pressure-blades^, 
52. The selected pressure-blades 2f 22. 23 and 24 are 
surrounded by the bold black frames in Fig. 20A. 

To the respective pressure-terminals T^^, T12. T^s 
and T14, the electrical wi^e F^, F2, F3 and. F4 are fed • 
from the electrical wire feed section 40. As shown in Fig. 



20 A. end portions of these electrical wires are con- 
nected with pressure all at once by all pressure-blades 
2i . 22, 23 and 24 of the selected set A. After the comple- 
tion of pressure-connection, the cover is attached: The 
5 •■ detail of the pr^sure-connecting section in the pres-* 

* sure-connection is shown in Fig. 18A. As shown in the * 
' ' drawing, even when the elevating block 3 is lowered, the 

pressure-blade 52 having the cutting blade 52f remair^ . 
at an upper position, and only the pressure-Wade 2 hav- 
70* ing no cutting blade 52f connects the electric wire F. to . 

the pressure-terminal. T cf the connector C-j with pres-. 
- sure. - ; : - ..v- r\ M • . % 

Next, the pressure-connecting and wiring 'machine* 
. 70 is moved upward from the connector . and as illus-^ 
15 trated in Fig. 20B. it is moved horizontally so that the 
pressure-blades 52 of the set B can be located at pres- 
sure-connecting positions of the other connector G2.^ln 
this: movement;' In order to feed the electrical wtres F- 

• - smoothly for wiring, the feed roller 43 of the eledrtcal 
2a '.wire feed section 40 is appropriately pressed against 
' : 'the electrical' wires F. ' 

< : Next, in order to connect the electrical wire F\ ,' 
= 'Which is located at the position of the blade 52^ in the ; 
' c pressure-blades 52, to the pressure-terminal T24 of the ^ 
2S connector C2 with pressure, as shown in Fig. 20C. the 
i'^pressure-connecting and wiring machine 70 is moved in 
. 'the direction of the an-angement of the pressure termi- 
' nals T (the dii-ection of the arrow in the drawing). After 
* the pressure-connecting and wiring machine 70 has 
30'. been moved, or aKernatively while the pressure-con- 
necting and wiring machine 70 is being moved, the 
selecting mechanism is operated, atxl only the blade 
52ivis selected ffoml the pressure-blades 52. In this 
case, the selected pressure-blade 52^ is surrounded by^- 
35 a bold black frame in Fig. 20 D. Under the'conditlon that- 
.V alh pressure-Wades "2 of the set A and the residual = 
blades 522. 52^-524: of the pressare-blades:52- of the^ 
set' B are retracted,^^they are fixed. In order to fix the 
opressure-blades; {the selecting bars 31 of the cylinder 30 ^ 
AO' areunsertediirito the insertion holes 2d. 52d ofi 
jf ^aped vertica^isections of the'pressure biades."^ * 

. . -lrSucces^vely;^-:as^chowril^h -^^^^ the pressure- ' 
• connecting arnJ wiring" macHirie 70 is lowered, and the 
electrical wire F-, is inserted into arid connected to the 
'45 pressure-terminal T2i^of -the connector C2 with preS'^ 
sure. At the same time, the- electrical wire F^ Js cut by 
the cutting b*atSen52f ; attached to~ the vpressure4>lade- 
■ t 52-1 : The detail of the pressure-connecting section^n the 
. - pressure-connecfen is shown in:Rg;::18B. As'^own tn 
50 the drawing . evew when the elevati ng bkjck 3 rs I owered, ' 
-1 J ' thecpressure^DJade^ -2 f-tiavihg ho cutting bladij-52f' 
. rerrrains at anxupper position;^and only the pressure- 
blade 52i having the . ctrtting. blade 52f connects the-* 
. ' electric wire F^ to the pressure terminal T24 of the c^n- 
55. nector G2 with pressure. A\ this stage described above. 
^' cross-wiring of the electrical wire Fi is completed. 

* In this connection, according to the manufacturing 
method shown in Fig. 12, when^the pressure-conn ec- 
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tion is conducted on the connector C2, the direction of 
the pressure-connecting and wiring machine 70 is 
opposite to the direction of the connector Cv Accord- 
ingly. the pressure-connecting and wiring machine 70 is : 
rotated by the angle.of .180**. Therefore^.the actions of 
the pressure-blades 2. 52. lor the connector C.i are 
shown in Rg. 19A, and the actions, of the pressure- 
blades 2, 52-for the connector G2 are shaAm in Fig. ■ 

Next, the pressure-connecting and v/iring machine" 
70 is raised and separated from the pressure-terminal T 
of the connector C2V While the pressurekxjnn^ing and - 
wiring machine -70* is being raised • or immediately after 
the pressurerconnecting and. v/iring machine 70 has 
been raised, the selecting v mechanism 50 is operated, * 
so that only the pressure-blades SSg, 523 of tiie pres- 
sure-blades .52 Jn the set B are selected. Under the con- 
dition that all pressure-blades 2. of the set A and the 
residual blades 52 1. 524 of the • pressure-blades t52 of 
the set B are retracted upward, they are fixed. Then, the 
pressure-connecting and wiring machine 70 is.movedJn 
the direction of the arrangerrient of the pressure-termi- 
nals T (the direction of the arrow in the drawing) so that 
the pressure-blades:;-522. 523 can be. respectively 
located in the grooves of; the « pressure-terminals T22.* 
T23 of the connector C2 (shown in Fig. 21 A).- -r- ... 

Successively, tiierpressure-conoecting and wiring : 
machine 70 is lowered, and the electrical, wires F2 and 
F3 are inserted into and connected to the grooves of the 
pressure terminals -T22, T23 with pressure (shown in Fig. 
21 B). At the same time, the electrjca! wire F2 and:F3 are 
cut by the cutting, blades 52f attached to the pressure- 
blades 522, 523.vThe detail of/.the. pressura-connecting 
acting section at this time is the. same as that shown in 
Figs. 18and 19. -3 . . 

In the same manner as* described above, when the ' 
pressure-terminal Ti4:is connected to the pressur^^ter-^ < 
minal T21 by the electrical wire F4, the:pressure-coBU 
necting blade 524 is selected fram the pressure-Wades 
52 of the set B, and tha pressure-conneeting.andiwiring^ 
machine 70 is moved horizontally iniBie:dir^on^of. the - 
arrangement. of thepressu.rerter.mLrtat&jTi (the dir^ctforfr 
of the arrow shown in Fig; :2;iO).!- VVtrienithe:pr:essurer: ? 
blade 524 comes to a position: immediately above the 
terminal T21. the elevating blocf^ 3 is lowered; so.thatthe , 
pressure-connection .can be.accomplished- (shown in ' 
Fig. 21D). r> - ; . . ; ^ . \ 

As described.;above, in the pressure-connecting., 
apparatus of thiS: embodimeritr th^' desired pressure- ^ 
blades 2, 52 are selected from.the plurality of^pressure- 
blades 2. 52 by the selecting mechanism 50, and p(esr 
sure-connection isiconducted only by the selected presr 
sure-blades 2, 52. Therefore, when the wire harness of 
cross-wiring is manufactured, the wiring motions caniDe ^ 
remarkably omitted as follows. First, the electrical wires 
F are connected to one. connector C^, with pressure all 
at once. Then, when the wiring; motion (horizorrtal- 
movement), in .which the pressure-connecting and wir- 
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ing machine 70 is moved to the other connector C2. is 
conducted only once, the pressure-connection of the 
connector G2 can be accomplished only by moving the 
pressure-connecting and wiring machine 70 in the 
direction of the arrangement of the pressure-terminals 
of the connector .C2. Compared witltthe conventional 
case in which the pressure-connecting and wiring 
machine 70 is returned to the side of one connector 
each time, the wiring motions can be remarkalaly omit- 
ted: - ' 
^ In theLabove emtxxiiment, the wire harness of 
cross-wiring is manufactured. However, it should be 
noted that the wire harness, in which the electrical wire 
•lengths are different from each ottier. or the wire har- 
■ ness including "a crossover wiring F" can be manufac- 
tured when the pressure-blades 2, 52 'are appropriately 
acted. Also, it should be noted that the wire harness of 
parallel wiring can be connected with pressure all at 
once when all pressure-blades 2. 52 are selected by the 
above selecting mechanism and the thus selected pres- 
sure-blades are fixed. 

(Another Embodiment of Pressure-Connecting and Wir- 
ing^Machine ) - . • . ; ; • 

This embodiment is different from the above 
embodiment in the structijre of the pressure-blades and 
tile selecting mechanism of the pressure-connecting 
ard: wiring machine 70. Since the electrical wire feed 
section and the manufacturing prbcess of the wire har- 
ness of this embodiment are the same as those of the 
above embodiment, the explanations are omitted here. 
Referring to Figs. 22 to 24, only the pressure-blades, 
the structure of tiie selecting mechanism to select tiie 
pressure-blades and its action will be explained below. 

^ As shown in Rg. 23, ttie pressure-blade of tiiis 
emtxxJiment is composed in such a manner that a pres- 

* sure-Connecting blade is formed at the lower end of the 

r belt-shaped member. A predetermined number of pres- 

: sure-blades are: pert on . each other "in the tiiickness 
direction and inserted into a rectangular hole 83 of the 

; pressure-blade holding body 82 fixed ■ on-the base 
mount 81. Each blade 100 is hung by a spring 84, so 

!"that the blade 1 00 can t^ slid along the inner surface of 

. the rectangular hole 83. 

. s . Each pressure-blade 100 includes a hooking sec- 
tion 85 at which tiie spring 84 is^ hooked: Tliis hooking ' 
section 85 protrudes perpendicularly from the belt- 

- shaped body of the pressure-blade. This hooking sec- 
tion 85 comes into eoiTtact with the la-wer surface of the 
pressure-blade holding body 82. so that the upper dead 
point of the pressure^blade 100 can be determined. 
. On the upper surface of the pr^sure-blade holding 

:body 82. there is provided a selecting mechanism 90 for 
selecting the pressure-blade 100. and ttiis selecting 
mechanism 90 is adjacent to a region into which tiie 
pressure-blade 100 protrudes from the rectangular hole 
83. 
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In the selecting mechanism 90, friere^are provided 
a plurality of selecting plates 91 which correspond to the 
pressure-blades 100 by one-to-one, and these selecting 
plates 91 are interposed between a pair of plate-shaped 
pillars 92. These selecting plates 91 are attached to £nd 
rotated round the rotational shaft 93 arranged between : 
the plate-shaped pillars 92. 

At the upper position of the rotational shaft 93. there 
is provided a cylinder 94 for each selecting plate 91 by 
one-to-one. The rod 94a of the cylinder 94 extends and 
engages with the cutout portion. 9 Ibr formed at the end ^ 
91 a of the selecting plate 91 under the condition that the ; 
selecting plate 91 is in an upright posture. -Therefore. ' 
the selecting plate 91 is held so . that : it can not be: = 
rotated. There is provided a.spring;95 which is attached 
onto this selecting plate 91 , and this spring 95 urges ihe 
end portion 91a of the sel ecttng- plate i9 1 , at which the 
cutout portion 91 b is formed, so that the end portion 91 a r 
can be rotated in a direction in which the end portion 
91a comes into contact with the upper end .of the pres-."; 
sure-blade 100. i = ; / ? 

Accordingly, when the rod 94a of the cylinder 94 is 
retracted and disengaged from-the cutouf^portion 91bof: : 
the selecting plate 91 , the selecting plate 91 is rotated, 
and the end portion 91a. at which the cutout portion 91b 
is formed, comes into contact with the upper end of the:^ 
corresponding pressure-blade ,100 (shown by a chain 
line in Fig. 23), 

In order to return this Sielecting plate 91 . which has - 
been rotated and come into contact with the upper endr 
of the pressure-blade 100, to the initial position, there is 
provided a returning bar 97, which is driven by the rotary 
actuator 96 arranged on one of the outer surfaces of the 
plate-shaped pillar 92. By thisjjeturnirig bar 97, the end 
portion 91 a of the selecting plate 91 is moved upward. 

As illustrated by one-dotted chain lines in Fig. 23, . 
the above structure is arranged * symmetrically with 
respect to the transverse direction in the drawing. The 
right and the left structure illustrated by one-dotted 
chain lines in Fig. 23 respectively correspond to the 
pressure-blades of the sets A and B. ' : t 

That is, the electrical wires are connected to the 
connector Ci with pressure all at orK;e by one of the 
pressure-blades in the first embodiment, and the electri- 
cal wires are respectively connected to the pressure- 
terminals of the connector C2 with pressure by the other 
pressure-blades.. At this time, in the same -manner as'. 
that of the first embodiment,. there is provided a cutting 
blade at the side edge portion of the blade on the : 
respective pressure contact side. By this cutting blade, 
the electrical wires F are cut after the corr^jletion of , 
pressure-connection. In Rg. 23. the set of pressure- 
blades on the side of the cutting blades lOOf and the 
selecting mechanism are illustrated by solid lines. 

At the upper positions of the above pressure-blades 
1 00, there is provided a pushing rol!er 98 in a range cov- • 
ering all pressure-blades 100, that is, there is provided 
a pushing roller 98 all over the length of the arrange- 
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ment of the pressure-blades 100. This pushing roller 93 
pushes only the pressu.'^e-blade 1 00, with the upper end 
of which the selecting plate 91 comes into c<5ntact after 
the rotation of the selecting plate 91 , and the pushing 
roller 98 pushes the pressure^^lade 100 together with 
the selecting plate 91. When the pushing roller 98 has 
reached the lower dead point, the pi'essure blade 100 is 
inserted into the groove'of the cdnnector^terminal at this- 
position, so that the electrical wires are connected to 
the terminal with pressure.. .Concerning the pressure- 
blade 100 with which th eis^ctktg. plate 91 is not. con?- r 
: tacted, even when the ;pushrn0; roller 98 is lowered and 
reaches the lower dead point .ihe pressure-blade* 100 is 
: not pushed down'/vard^so that the electrical wire can not 
be connected to the connector; with pressure. . 

- Although not shown in the drawing, there' is pro- 
vided a sensor at the position where the selecting plate 
' 91 comes into contact with the upper end of the-pres- 
sure-blade 100 after the rotation of the selecting -plate- 
91 onto the pressure blade 100 side. By this sensor, the 
pressure blade 100 can . be detected.' ' ■ 

Although not show.'n in the drawing, at the position 
I of the pressure-blade 100 protruding from the lower sur- 
ivface of the pre^sure-biade holding body 82, there is pro- 
vided a member which is equal to the guide block 13 of 
the pressure-blade 2. 52 in the first embodiment. Each 
pressure-blade 100 is Inserted intc the siit vertically 
formed in this guide block. Therefore, esch pressure- 
vblade 100 is guided by this slit and correctly inserted 
into the pressure-terminal: Further in this guide block; 
there is provided a horizontal slit by which the electrical 
wire F fed from the electrical wire feed section 40"n0t ~ 
shown IS guided. The: structure by which the electrical 
wire is fed along this slit is the same ais that o* the afore^ 
mentioned embodiment. ' ^ 

^ The structure and aoiion of the pressure-blade 100 
and its selecting medianism of this' embodiment are 
described above. .The , pressure-blade 100 an6 Hs - 
seiecting mechanism are incorporated ^nto the pres- - 
sure-connecting and vAnng. machine 70 together with ^ 
the electrical: wire feed- section '4o: shown in the^afore- 
msntioned embodiment.- "nien the pressure-connecting ' 
arKf wiring machine vO^and the electrical wire feed sec-^^ 
tion 40 are attaehed^to the^movrtg body and moved. In 
the same manner;a& that -described^in^ the aforemen- 
tioned embodimsnt, after the' elecfrical'Wires have been' 
connected to one connector with pressure all at 
once, the pressure^connecting and wiring machintf^O 'is" 
moved to the ether connector C2 only once, that^is; wir^- 
ing is conducted on the other connector C2 on!y 'once. 
After that, only when the selection of the pressure- 
Wades 100 and the pressure-connection of the electri- 
cal wires are repeated only on the Gonnector'C2 side, it 
is possible to manufacture a wire harness of cross-wrir^ ^ 
ing.- . * ■ /- * " "t- 

In this connection, in the above emt>odinnent,* the 
pressure-connection is conducted by one servo motor 
21. However, :i is possible to individually drive^each 
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pressure-blade 2, 52 by an air cylinder so that the pres- 
sure-connection can be performed independently. In the . 
above embodiment, a pair of sets of pressure-blades 2. 
52 are provided, however, it should be noted that only 
one set of pressure-blades 2, 52 may be provided. 5 

When the article numt>er of the connector C is dif- 
ferent, the specification of the pressure-blades is differ- 
ent. Therefore, it is necessary to use pressure blades 2, 
52 meeting the requirement of the.connector of the arti- 
cle number.- Tberefore.^it is preferaWe that^the pushing . 10 
ends of therpressurerbtedes >2: 52. are formed into^ 
removable jigs, and when the jigs are- replaced, the 
pressure-blades can be used for the connector C of a 
differerrt artidenumber. * - -y. . l. . 

Further, it e possible taadd the function of setting a 75 
cover D of the connector C to the pressure-connecting 
and wiring machine 70. ' Alternatively, it is possible to 
separately arrange a setting machine for setting a cover ^ 
C\ ■ . - 

The preset irtvention is composed^ as explained 20 
above. Accordingly, it rs- possible to effectively manufac- 
ture a wire harness,- the electrical wires arranged , 
between the connectors erf which are of the specification - 
of cross-wiring. ■ t. " ' - ' "" - * 

The foregoing description of the preferred embodi- 0 25 
ments of the invention hasbeen presented for- the pur- . 
pose of illustration and description only It is not • 
intended to be exhaustive or to limit the invention to the 
precise form disclosedi and modifications and varia- : 
tions are possible in light of and within the scope of the 30 
invention. The preferred embodiments were chosen and 
described in order to explain the vprinciples of the inven- 
tion and its practical application to enable one skilled in 
the art to utilize the invention in various embodiments 
and with various-nnodifications as are'suited to the par- 35. 
ticular use contemplated. It is intended that the scope of 
the invention be defined by the claims appended hereto, 
and equivalents thereof. 

Claims 40 

1 . An electric wire pressure-connecting machine for a 
wire harness in which a plurality of electric wires for 
the wire harness are arranged and connected to 
connectors with pressure via a plurality of pressure- 45 
terminals attached to the connectors, comprising: 

a plurality of pressure-blades arranged corre- 
sponding to the plurality of pressure-terminals 
by one-to-one. each of said pressure-blade so 
being movable independerrtly in a pressure- 
connecting direction which connects the elec- 
tric wire to the pressure-terminal with pressure. 

2. An electric wire pressure-connecting machine for a 55 
wire harness according to daim 1 , further compris- 
ing: 



a pressing means for pressing said pressure- 
blade so as to connects the electric wire to the 
pressure-termJnai wi^ih pressure. 

3. An electric wire pressure-connecting machine for a 
wire harness according to claim 2, further compris- 
ing: 

a selecting mechanism selecting at least one of 
predetermined pressure-blades from the plu- 
rality a; pressure-blades; 

wherein only the pressure-k^lade 
selected by said selecting mechanism con- 
nects the electric wire with pressure. 

4. An electric Wire pressure-connecting machine for a 
wire harness according to claim 3. 

wherein said selecting mechanism indudes 
a plurality of cylinders provided in end portions side 
opposite to pushing end portions of the correspond- 
ing pressure-blades, and the selected pressure- 
blade is pushed by the operation of said cylinder 
corresponding to the pressure-blade, so that the 
selected pressure-blade protrudes by a predeter- 
mined length from the pushing end portions of non- 
selected pressure-blade. 

■ . > 

5. An electric wire pressure-connecting machine for a 
wire harness according to claim 3; 

wherein said selecting mechanism com- 
prises: 

a rotational. axes; 

a plurality of rotational members which corre- 
spond to the pressure-blades by one-to-one 
and are rotated round said rotational axes, said 
each rotational member having an engaging 
portion, and being corrtactable with the other 
end portion of the pressure-blade opposite to a 
pressing end portion; 

urging means for urging the rotational mem- 
bers so as to rotate in the otiier end portion 

side; . - : 

a plurality- of cylinders having rods, each of 
Which engages iWith said engaged portion and 
prevents said rotational members frorti rotating - 
against a force of the urging means, and further 
wherein 

said selecting mechanism retracts the 
rod of the^^ cylinder --corresponding to the 
selected presstire^Dlade so that the rod is dis- 
engaged from said engaging portion of said 
rotational member.- whereby the rotational 
menrd>er is contacted with the pressure-blade. 

6. An electric wire pressure-connecting machine for a 
wire harness according to claim 5, 

wherein said pressing means has a width 
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over the entire length of the other end portions in 
the parallel direction, ; - 

wherein only said selected pressiire-blsde of 
which said rotational menrtber contacts with the 
other end portion is moved by pressing of said 
pushing member. : 

7. An apparatus for nnanufacturing a wire harness, 
comprising: , ..... 

said electric wire pressure-connecting machine 
for a wire harness according to claim. 1 , . 
an electric- wire supplying device for supplying 
the plurality of the electric wires to said electric 
wire pressure-connecting machine; 
an electric wire cutting section haying a p!uraK 
ity of cutting blades which>,cuts the electric, 
wires independently ;:and-: • : * ^ 
an electric wire feeding section separately > 
feeding the plurality of the electric wires guided'; 
from said electric wire supplying device to said - 
corresponding pressure-blades ,via,said elec-. 
trie wire cutting section.. ; ^ o ^ f r 

8. An apparatus for manufacturing: a v#ire harness; 
comprising: 

wherein said electric wire cutting section and 
said electric .wire feeding section are mounted on 
said electric wire pressure-connecting machine. 

9. An apparatus for manufacturing a wire harness 
according to claim 7, wherein the plurality of pres- 
sure-blades constitute of first and secondrgroijps of j 
pressure-blades, and further wherein 

all the pressure-blades of one of the first and., 
second groups of the pressure-blades are integrally 
formed with said cutting blades. 

10. An apparatus for- manufacturing a wire harness ,: 
according to claim 7, further comprising: ^ - 
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with pressure all at once; 

first moving the other ends of the electric wires 

from the first connector 6ide to the second con-* 

nectbr side; ' ' ^ 

second connecting-at fesast a part "of the othfef 

ends of the electric wires to first predetermined 

terminals of the second pressure-terminals 

withr pressure; and ( , . • 

third' connecting : the^' remaining parts . of the 

other ends of the .electric wires lO second pre- < 

determined terminals, of the second pressure^ 

terminals with pressure - . >r ^ 

12. A method of manufacturing a wire harness accord - 
ing to daim 1 1 , further comprising the steps of: 

after the first moving step,- second "moving the 
other ends off the electric wires so thai at least 
a part of the other ends of the electric wires 
correspond to the first predetermined terminals 
of the second pressure-terminals; and 
after the second- connecting step, third moving 
the rerr^ining parts cf the other erxis of the- 
r: electric wires so that the remaining parts of tlie • 

others ends ofithe electric wires con-e^Dond to 
the second predetermined terminals of the sec- 
ond, pressure-terminals; ; - * 1. - 

^ wherein imoving directions of :said sec- 
ond and- third moving 'Steps are substantially 
parallel to each other. ' / 

13. A method of manufacturing a wire harness accord- 
ing to claim:- 11, ^wherein the electric? wires con- 
nected by thexsecond connecting st^- cross- the 
electric wires connect«j-by the third: connecting 
step. V ,r-:" .5-. . =;t . • --''M-^o; • 
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a pallet accommodating the connector, , ... • 

wherein one of said electric wire pres- l ■' 
sure-connecting machine and said, pallet js rel- 
atively movable to the other of said electric wire ^-45 
pressure-connecting rnachine and said pallet. . , 

A method of manufacturing a wire harness in which , , - 
both ends of a plurality of electric wires are respec- 
tively connected: to.pressure^terminals provided in. €0 
connectors with pressure, comprising the steps of: 



preparing at least first and second connectors.- 
said first connector having first pwessure-termi- 
nals and said second connector having second 
pressure-terminals; 

first connecting one ends of the plurality, of 
electric wires to. the first pressure-terminals 
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(54) Method of manufacturing a wire harness 

(57) Cylinders (7.57) are arranged in such a manner 
that they correspond to a plurality of pressure-blades 
(2,52) by one-to-one. and desired pressure-blades are 
pushed downward by the corresponding cylinder rods, 
so that the desired pressure-blades are protruded from 
and fixed at the lower ends of the residual pressure- 
blades. The thus arranged pressure-blades are lowered 
with respect to the connector (C). Then, only the pres- 
sure-blades protruding from the lower ends of the other 
pressure-blades can conduct the operation of pressure- 
connection. Due to the foregoing, after the electrical 

FIG. 1 

f 0. 



wires (F) have been connected to the pressure-termi- 
nals (T) of one connector (C) all at once, in the pres- 
sure-connecting process of the other connector, only 
when the desired pressure-blades are selected and the 
selected pressure-blades are moved along the arrange- 
ment of the pressure terminals of the other connector, 
the wire harness of cross-wiring can be manufactured. 
Therefore, it is not necessary to frequently move the 
pressure-blades between the connectors. 
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